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DETAILED ACTION 

Status of objections and rejections 

1 . Applicant's response filed in the paper of 4/8/09 is entered. 

2. Claims 1, 4-5, 8, 13-17 and newly added claim 18 are pending. Claims 2-3, 6-7 
and 9-12 have been canceled. 

3. Newly added claim 18 falls within the scope of currently examined claims. 
Accordingly, claims 1,4-5, 8, 13-17 and newly added claim 18 are examined on merits 
in the present Office action. 

4. Objections to claims 1 , 8 and 15 have been withdrawn in light of claim 
amendment filed in the paper of 4/8/09 and upon further consideration by the examiner. 

5. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

6. Rejections of claims 1,4-5, 8 and 13-17 under 35 U.S.C. 112, 1 st paragraph 
(enablement and written description) have been withdrawn in light of claim amendment 
and Applicant's persuasive arguments filed in the paper of 4/8/09. 

7. Rejections of claims 2 and 9-12 under 35 U.S.C. 112, 1 st paragraph (enablement 
and written description) have been withdrawn in light of cancellation of these claims filed 
in the paper of 4/8/09. 

8. Rejections of claims 9-1 2 under 35 U.S.C. 1 03(a) have been withdrawn in light of 
cancellation of these claims filed in the paper of 4/8/09. 
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9. Rejection of claims 1, 4-5, 8 and 14-17 under 35 U.S.C. 103(a) as being 
unpatentable over Perlak et al. (PNAS, 88:3324-3328, April 1991 , Applicant's IDS), and 
further in view of Joshi (Nucleic Acids Research, 15:9627-9640, 1987) is withdrawn in 
light of amendment to the parent claim 1 filed in the paper of 4/8/09. 

1 0. Rejection of claim 1 3 under 35 U.S.C. 1 03(a) as being unpatentable over Perlak 
et al. (PNAS, 88:3324-3328, April 1991 ) in view of Joshi (Nucleic Acids Research, 
15:9627-9640, 1987), and further in view of D'Halluin et al. (Plant Cell, 4:1495-1505, 
December 1 992) is withdrawn in light of amendment to the parent claim 1 filed in the 
paper of 4/8/09. 



Claim Objections 

1 1 . Claims 4, 5 and 1 7, and newly added claim 1 8 are objected to because of the 
following informalities: 

Claims 4, 5 and 17 are objected for reciting "GT rich sequence" in line 2. It is 
suggested to change "GT rich sequence" to -GT rich region- to maintain consistency 
with "GT rich region" of the parent claim 1 . This objection has been necessitated due to 
the claim amendment filed in the paper of 4/8/09. 

Newly added claim 18 is objected for having improper article before "nucleic acid" 
in line 1 . It is suggested to change "a" to -the-. 

Newly added claim 18 is objected for having improper article before "ferric- 
chelate" in lines 1-2. It is suggested to change "a" to -said-. 
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Newly added claim 18 is objected for reciting "SEQ ID NO: 1" erroneously. SEQ 
ID NO: 1 is a nucleotide sequence, whereas SEQ ID NO: 2 is the amino acid sequence. 
For the purpose of present examination, "SEQ ID NO: 1" recited erroneously would be 
considered as "SEQ ID NO: 2". 

Appropriate action/corrections are requested. 

Claim Rejections - 35 USC §112 

12. Claims 4, 5 and 17 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 4, 5 and 17 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite in their recitation "polyadenylation signal sequence" in line 2 because 
there is insufficient antecedent basis for this limitation in the claims. 

This rejection has been necessitated due to the amendments in the parent claim 
1 filed in the paper of 4/8/09. 

Claim Rejections - 35 USC § 103 

13. Claims 1, 4-5, 8 and 14-17 and newly added claim 18 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Perlak et al. (PNAS, 88:3324-3328, April 
1991) in view of Joshi (Nucleic Acids Research, 15:9627-9640, 1987), and further in 
view of Dancis et al. (PNAS, 89:3869-3873, Published May 1992) for the reasons of 
record stated for claims 10-12 (now cancelled) in the Office action mailed 12/8/08. This 
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rejection has also been necessitated due to the claim amendment filed in the paper of 
4/8/09. 

Perlak et al. teach a method of making a transgenic plant and seeds derived 
thereof, comprising introducing and expressing a modified heterologous coding 
sequence crylA(b) gene of Bacillus thuringiensis in transgenic tobacco and tomato 
plants. The transgenic plants exhibited improved insect resistance. The modification 
did not alter the amino acid sequence of the heterologous CrylA(b) protein. The 
modification of coding sequence for crylA(b) comprised altering AATAAA and/or ATTTA 
sequences. Furthermore, the modification increased G and C content throughout the 
region of gene to be introduced, and modification was based on plant preferred codons 
without changing the amino acid sequence. See in particular, page 3324, abstract; 
page 3324, 2 nd paragraph, materials and methods (modification of the coding sequence 
of insect control genes) through the end of 2 nd paragraph of 1 st column of page 3325; 
page 3325, Table 1 ; page 3326, Figure 1 , Table 2; page 3327, Figure 2, Table 3; Page 
3328, 1 st column, discussion. 

Joshi teaches plant gene sequences having GT-rich sequences resembling 
animal GT-rich sequences found downstream of polyA sites. Joshi also teaches that 
deletion analysis in the 3' untranslated region of plant mRNA transcripts reveals a 
region 30 to 80 bases downstream AATAAA comprises GT rich motifs that are also 
required for correct and efficient polyadenylation of plant mRNA transcripts. See in 
particular, page 9627, abstract; page 9628, lines 16-31 ; pgs 9629-9631 , table 1 . 

Perlak et al. or Joshi do not teach FRE1 from yeast. 
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Dancis et al. teach a nucleic acid sequence which is heterologous to a plant, and 
encoding yeast ferric-chelate reductase FRE1 (a protein involved in absorption of iron, a 
plant nutrient). The FRE1 amino acid sequence taught in the reference has 100% 
identity to instant SEQ ID NO: 2 (incorrectly recited as SEQ ID NO: 1, see claim 
objection). The nucleic acid sequence taught in the reference comprises internal 
ATTTA, NATAAA, ANTAAA, AANAAA, AATNAA, AATANA, or AATAAN (wherein N is 
A, G, C or T) sequences and GT-rich regions which are recognized as polyadenylation 
signals in plants. See in particular, page 3869, abstract; page 870, figure 1; page 3873 
discussion. 

It would have been obvious and within the scope of an ordinary skill in the art to 
modify Perlak et al. method of altering a heterologous nucleic acid sequence by 
modifying Perlak et al. AATAAA and/or ATTTA sequences and/or Joshi's GT-rich 
regions present in the coding region of any non-plant heterologous sequence, and 
which are recognized as plant polyadenylation signal sequences, into some other 
sequence with a reasonable expectation of success. One of ordinary skill would have 
been motivated to do so for the purpose of producing a modified heterologous nucleic 
acid sequence which is devoid of internal polyadenylation signal sequences and encode 
a full-length and fully functional protein upon expression in a plant. 

Given that Joshi teaches that plant GT rich regions are associated with 
polydenylation process in plants, one of ordinary skill in the art would have been 
motivated to modify GT rich regions in said heterologous sequence to prevent 
premature termination of transcription with a reasonable expectation of success. 
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Given that Joshi clearly asserts the importance of GT rich regions in the 
polyadenylation of plant mRNA transcripts, it would have been obvious and within the 
scope of an ordinary skill in the art that any GT rich region including the one having 8 or 
more consecutive G or T bases would have been scanned and subsequently modified 
to arrive at the claimed invention with a reasonable expectation of success. 

Given that Dancis et al. teach a heterologous sequence from yeast encoding 
FRE1 which is involved in the absorption of nutrients, it would have been obvious and 
within the scope of an ordinary skill in the art to modify internal AATAAA and/or ATTTA 
sequences, and/or GT-rich regions of Dancis et al. FRE1 coding sequence to some 
other sequences that are not recognized as plant polyadenylation signal sequences, 
using the teachings of Perlak et al. and Joshi as discussed above. One of ordinary skill 
in the art would have been motivated to do so for the purpose of over-expressing a full- 
length yeast FRE1 protein in transgenic plants to increase absorption of iron (a nutrient) 
in said plants with a reasonable expectation of success. 
14. Applicant's arguments & response from the examiner: 

In the paper filed 4/8/09, Applicant argues that Dancis et al. do not teach GT rich 
region of FRE1 coding sequence. Applicant further argues that GT rich regions of 
Dancis et al. FRE1 are present in the promoter sequence, wherein GT regions of the 
presently claimed invention is in coding region of FRE1 (response, page 8, lines 1-9). 

Applicant's arguments have been carefully considered but are deemed to be 
unpersusaive. 
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Applicant's attention is drawn to figure 1 (page 3870) of Dancis et al., wherein the 
reference clearly teaches the complete coding sequence and the encoded FRE1 protein 
having 100% identity to instant SEQ ID NO: 2 (incorrectly recited as SEQ ID NO: 1 , see 
claim objection). The nucleic acid sequence taught in the reference is heterologous to a 
plant because it encodes yeast ferric-chelate reductase FRE1 (a protein involved in 
absorption of iron, a plant nutrient). The nucleic acid sequence taught in the reference 
comprises internal ATTTA, NATAAA, ANTAAA, AANAAA, AATNAA, AATANA, or 
AATAAN (wherein N is A, G, C or T) sequences and GT rich regions (see figure 1) 
which are recognized as polyadenylation signals in plants. See in particular, page 
3869, abstract; page 870, figure 1 ; page 3873 discussion. 

Applicant further argues that Perlak et al. do not teach that GT rich sequence 
could be a polyadenylation signal in a combination of ATs. Applicant further argues that 
Perlak et al. disclose modification of prokaryotic organism gene crylA(b) and 
introduction into a plant. Applicant further argues that ATTTA sequence or potential 
polyadenylation signal sequence (AATAAA or AATAAT) that were present in coding 
sequence of crylA(b) gene were modified, thereby resulting to increase G+C content 
and plant preferred codons, and not to generate 6 or more A+T or G+C. Applicant also 
argues that Perlak et al. do not teach how to modify the yeast FRE1 gene or how to 
modify 8 or more consecutive nucleotide consisting of G or T (response, page 8, lines 
10-24). 

Applicant's arguments have been carefully considered but are deemed to be 
unpersusaive. 
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Applicant's attention is drawn to page 3324, abstract; page 3324, 2 nd paragraph, 
materials and methods (modification of the coding sequence of insect control genes) 
through the end of 2 nd paragraph of 1 st column of page 3325; page 3325, table 1 ; page 
3326, figure 1 , table 2; page 3327, figure 2, table 3; page 3328, 1 st column, discussion; 
wherein Perlak et al. clearly teach a method of making a transgenic plant and seeds 
derived thereof, comprising introducing and expressing a modified coding sequence 
crylA(b) gene of Bacillus thuringiensis in transgenic tobacco and tomato plants. The 
transgenic plants exhibited improved insect resistance. The modification did not alter 
the amino acid sequence of the CrylA(b) protein. The modification of coding sequence 
for crylA(b) comprised altering AATAAA and/or ATTTA sequences. Furthermore, the 
modification increased G and C content throughout the region of gene to be introduced, 
and modification was based on plant preferred codons without changing the amino acid 
sequence. 

It is important to note that the issue is not whether Perlak et al. should teach 
FRE1 from yeast because that deficiency is overcome by the teachings of Dancis et al. 
as discussed above (see rejection). Also, the issue is not whether G+C content is 
increased because instantly claimed method does not require whether the modified 
heterologous nucleic acid sequence has increased G+C content compared to an 
unmodified heterologous nucleic acid sequence. 

Rather, the issue is whether one of ordinary skill in the art would have known that 
sequences ATTTA, NATAAA, ANTAAA, AANAAA, AATNAA, AATANA, or AATAAN 
(wherein N is A, G, C or T) and GT rich regions present in a heterologous coding 
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sequence would be recognized as potential polyadenylation signal sequences in plants. 
Perlak et al. teachings clearly would have suggested to one of ordinary skilled in the art 
at the time the instantly claimed invention was made, that heterologous coding 
sequences (e.g. crylA(b)) obtained from organisms other than plant comprise internal 
sequences such as, AATAAA or ATTTA which are recognized as polyadenylation 
signal sequences upon expression in a plant environment. Likewise, Joshi's teachings 
would have suggested to one of ordinary skill in the art that GT regions present in a 
heterologous nucleic acid sequence are recognized as polyadenylation signal 
sequences upon expression in a plant environment. Furthermore, Perlak et al. 
teachings would have also provided the necessary method steps to modify said internal 
polydenylation signals so that the modified hetrologous nucleic acid sequence encodes 
the full-length protein upon expression in a plant system. For these reasons, Applicant's 
arguments are not on point. 

Applicant further argues that Joshi provides no teachings related to iron 
assimilation and further alleges that Joshi only teaches 5 consecutive G and/or T 
residues, not 8 as required in the instant claims. Applicant while admitting that Joshi 
teaches AATAAA, continues to argue that the reference fails to teach the importance of 
GT rich regions in polyadenylation of higher plants (response, page 9, lines 7-21). 

It is important to note that the issue is not whether Joshi et al. should teach FRE1 
from yeast because that deficiency is overcome by the teachings of Dancis et al. as 
discussed above in the rejection. 
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Applicant attention is drawn to page 9627, abstract; page 9628, lines 16-31 ; 
pages 9629-9631 , table 1 , wherein Joshi clearly teaches plant gene sequences having 
GT-rich sequences resembling heterologous (e.g. animal) GT-rich sequences found 
downstream of polyA sites. Joshi also teaches that deletion analysis in the 3' 
untranslated region of plant mRNA transcripts reveals a region 30 to 80 bases 
downstream AATAAA comprises GT rich motifs that are also required for correct and 
efficient polyadenylation of plant mRNA transcripts. This clearly implies that Joshi does 
teach that GT rich motifs (or regions) are recognized as polydenylation signals in plants. 

It would have been obvious and within the scope of an ordinary skill in the art to 
modify the method of altering heterologous nucleic acid sequence as taught by Perlak 
et al. by modifying internal plant polyadenylation signals that comprises AATAAA and/or 
ATTTA and GT rich regions as taught by Joshi to some other sequence that are not 
recognized as plant polyadenylation signals. 

Given that Joshi teaches that plant GT rich regions are associated with 
polydenylation process in plants, one of ordinary skill in the art would have been 
motivated to modify GT rich regions in said heterologous sequence to prevent 
premature termination of transcription with a reasonable expectation of success. 

Given that Joshi clearly asserts the importance of GT rich regions in the 
polyadenylation of plant mRNA transcripts, it would have been obvious that any GT rich 
region including the one having 8 or more consecutive G or T nucleotides would have 
been scanned and subsequently modified by an ordinary skill in the art to arrive at the 
claimed invention with a reasonable expectation of success. 
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Given that Dancis et al. teach (i) a heterologus sequence from yeast encoding 
FRE1 which is involved in the absorption of iron (a plant nutrient), and (ii) yeast FRE1 
coding sequence which contains internal sequences, such as, ATTTA, NATAAA, 
ANTAAA, AANAAA, AATNAA, AATANA, or AATAAN (wherein N is A, G, C or T), and 
GT rich regions, and which are recognized as potential polyadenylation signals in plants 
as asserted by Perlak et al. and Joshi, it would have been obvious and within the scope 
of an ordinary skill in the art to modify said internal sequences present within Dancis et 
al. FRE1 coding sequence to some other sequence to prevent premature termination of 
transcription upon expression in a plant. One of ordinary skill in the art would have 
been motivated to do so for the purpose of over-expressing the full-length yeast FRE1 
protein in a plant to increase absorption of iron (a nutrient) by said plant with a 
reasonable expectation of success. 

Applicant also alleges that there can be no motivation to combine the references 
other than by use of impermissible hindsight. Applicant further alleges that there is not 
teaching or suggestions in any of the references to modify yeast FRE1 for expression in 
plants based on the cited references (response, page 10, lines 5-23). 

Applicant's arguments are fully carefully considered but are deemed to be 
unpersuasive. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
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references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, given that Dancis 
et al. teach a heterologus sequence from yeast encoding FRE1 which is involved in the 
absorption of nutrients, and given Dancis et al. FRE1 sequence contains internal 
sequences, such as, ATTTA, NATAAA, ANTAAA, AANAAA, AATNAA, AATANA, or 
AATAAN (wherein N is A, G, C or T), and GT rich regions, it would have been obvious 
and within the scope of an ordinary skill in the art to modify internal AATAAA and/or 
ATTTA sequences and/or GT-rich regions of Dancis et al. FRE1 coding sequence to 
some other sequences that are not recognized as polyadenylation signals in plants, 
using the teachings of Perlak et al. and Joshi as discussed above. One of ordinary skill 
in the art would have been motivated to do so for the purpose of over-expressing full- 
length FRE1 protein to increase absorption of iron (a nutrient) in transgenic plants with a 
reasonable expectation of success. Thus, one of ordinary skill in the art would have 
arrived at the claimed invention with a reasonable expectation of success by combining 
the teachings of Perlak et al., Joshi and Dancis et al. as discussed above. 

In response to Applicant's argument that Joshi does not teach 8 or more 
consecutive G and/or T nucleotides, Applicant is reminded that the test for obviousness 
is not whether the features of a secondary reference may be bodily incorporated into the 
structure of the primary reference; nor is it that the claimed invention must be expressly 
suggested in any one or all of the references. Rather, the test is what the combined 
teachings of the references would have suggested to those of ordinary skill in the art. 
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See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). In the instant case, given 
Perlak et al. and Joshi et al. teachings when combined together would have suggested 
to an ordinary skill in the art that GT-rich regions in combination with AATAAA and/or 
ATTTA sequences were implicated in polyadenylation at the time the invention was 
claimed, it would have been obvious to modify heterologous coding sequences having 
internal AATAAA and/or ATTTA sequences and GT-rich regions to prevent premature 
termination of the transcript when expressed in a plant with a reasonable expectation of 
success. 

It is important to note that Obviousness does not require an absolute certainty of 
success but merely a reasonable expectation thereof, so long as the motivation or 
suggestion to combine the teaching of the cited references is known or disclosed in the 
prior art and is obvious to one skilled in the art and this is sufficient to establish a prima 
facie case of obviousness. 

Thus, it is maintained that the claimed invention as a whole is prima facie 
obvious over the combined teachings of the prior art. 

15. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perlak et 
al. (PNAS, 88:3324-3328, April 1991) in view of Joshi (Nucleic Acids Research, 
15:9627-9640, 1987), and Dancis et al. (PNAS, 89:3869-3873, Published May 1992) as 
applied to claims 1 , 4-5, 8 and 14-17 above, and further in view of D'Halluin et al. (Plant 
Cell, 4:1495-1505, December 1992) for the reasons of record stated in the Office action 
mailed 12/8/08. This rejection has also been necessitated due to the claim amendment 
filed in the paper of 4/8/09. 
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Perlak et al. teachings are discussed supra. 

Joshi's teachings are discussed supra. 

Dancis et al. teachings are discussed supra. 

Perlak et al., Joshi or Dancis et al. do not teach transforming a gramineae 
(monocotyledonous) plant. 

D'Halluin et al. teach a method of transforming a maize plant. Maize is a 
monocotyledonous plant belonging to family gramineae. See in particular, pg 1495, 
abstract; pgs 1503-1504, materials and methods. 

It would have been obvious and within the scope of an ordinary skill in the art to 
over-express a modified heterologous DNA (modified by changing internal AATAAA 
and/or ATTTA sequences and GT rich regions to some other sequence that are not 
recognized as polyadenylation signals in plants as taught by Perlak et al. and Joshi) 
encoding any economically important protein including yeast FRE1 protein of Dancis et 
al., in any plant species including an economically important maize plant using any 
method of plant transformation, including the plant transformation method of D'Halluin et 
al. One of ordinary skill in the art would have been motivated to do so for the purpose 
of increasing iron (important plant nutrient) absorption in said plant of gramineae family 
with a reasonable expectation of success. 

It is noted that Applicant did not file separate arguments for the 103(a) rejection 
for claim 13 made in the Office action mailed 12/8/2008. 

Conclusions 

16. Claims 1,4-5, 8 and 13-18 are rejected. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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